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ABSTRACT: This report describes Sargassum alternato-pinnatum Yamada as a newly recorded species in Taiwan. The 
specimens for this study were collected from a shallow tidepool in Lan-yu, Taiwan. This species is characterized by the following 
features: (1) small discoid holdfast, (2) terete primary branches, (3) sharp spines arising from surface of branches, (4) leaves that 
furcate 1-3 times, (5) spherical vesicles around the apex, (6) pseudozygocarpic receptacles with leaves or vesicle-like tissues, and 
(7) male and female conceptacles scattered within the receptacles. In this report, we also present a line drawing and photographs 
for the identification of S. alternato-pinnatum. 
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INTRODUCTION 

Members of the genus Sargassum , the most 
species-rich genus of the macroalgae, are widely 
distributed throughout the world from the subarctic to 
the tropics. Sargassum species play a very important 
role in the marine ecosystem because seaweed beds 
composed of these organisms serve as nursery grounds, 
i.e., egg-laying sites and feeding grounds, for various 
fishes and shellfishes (Okuda, 2008). Therefore, these 
species need to be studied in order to better understand 
the coastal ecosystems. 

Many species of genus Sargassum have been found 
in Taiwan because this country is located between the 
tropical and subtropical regions, at the very center of 
distribution of these species. Thirty-four species of the 
genus Sargassum have been recorded in Taiwan (Chou 
and Chiang, 1981; Lewis and Norris, 1987). Recently, 
Huang (2003) reported Hizikia fusiformis (Harvey) 
Okamura, currently designated as Sargassum fusiforme 
(Harvey) Setchell, as a newly recorded species from 
Taiwan. 

Firstly, Sargassum alternato-pinnatum was 
described by Yamada (1942) based on the specimen 
collected from Aburatsu, Miyazaki Prefecture, Japan. 
According to the specimens housed in the herbarium at 
the Graduate School of Science, Hokkaido University, 
Japan, this species was distributed from Kii Peninsula to 
Amami Island in Southern Japan. There was no report 
that the growth of this species in the other site and 
adjacent waters. However we collected the S. 
alternato-pinnatum-\ikQ specimens (Fig. 1) from 


Lan-Yu Township, Taiwan. In this paper, we present 
detailed morphological and anatomical observations of 
this species. 

MATERIALS AND METHODS 

All specimens were collected from Crocodile Rock 
(22° 5’ N, 121° 30’ E), Lan-Yu Township, Taidong 
County, Taiwan (Fig. 1) at May 24, 2009 and preserved 
in 10% formalin/seawater. Voucher herbarium 
specimens for this species were deposited at the 
Department of Botany, National Museum of Nature and 
Science, Japan ( TNS-AL #). Specimens from the 
herbarium at the Graduate School of Science, Hokkaido 
University, Japan (SAP #) and National Research 
Institute of Fisheries and Environment of Inland sea 
(FEIS #) were also used in this study for comparing 
morphological observations. The morphological 
features of all samples were observed both 
macroscopically and microscopically using a 
stereomicroscope (Olympus SZX7). Hand-sectioned 
receptacle specimens were observed under a biological 
microscope (Nikon Eclipse E600). All images were 
imported into Adobe® Photoshop® CS for plate 
assembly. 

RESULTS 

Sargassum alternato-pinnatum Yamada 1942. 

Yamada, 1944; Yoshida, 1988; Ajisaka et al. 1994. 

Figs. 2-4 

Synonym: Sargassum asymmetricum Yamada 1942 
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Fig. 1. Map of Lan-yu (Orchid Island), Taiwan. Black circle 
indicates the sample-collection site of this study. 

Type locality: Aburatsu, Nichinan City, Miyazaki 
Prefecture, Japan. 

Geographical distribution: Japan (Honshu, Shikoku, 
Kyushu, and Okinawa Islands) and Taiwan 

Specimen examined: from TAIWAN: TNS-AL 171366 
(May 24, 2009) and SAP 108391 (May 24, 2009) collected from 
Crocodile Rock (22° 5’ N, 121° 30’ E), Lan-Yu Township, Taidong 
County. FROM JAPAN: SAP 23645 (Holotype, Fig. 2) (August 1940) 
collected from Aburatsu, Nichinan City, Miyazaki Prefecture; SAP 
60748 (May 20, 1954) collected from Usuki, Amami City, Kagoshima 
Prefecture; SAP 94037 (June 12, 1980) collected from Natsui, Shibushi 
City, Kagoshima Prefecture. FEIS 397 - 398 (June 6, 1980) collected 
from Seseguchi, Kagoshima City, Kagoshima Prefecture. 

Thallus, 20 to 60 cm tall (Fig. 3A); small discoid 
holdfast, 5-12 mm diameter; stem, short and terete with 
a warty surface and arising from the center of the 
holdfast, 3-10 mm long, and 2-3 mm diameter. 


Leaves, linear to narrow lanceolate, 1 - 4 cm long and 5 
mm wide, dentate and slightly wavy margin; acute apex; 
furcating 1-3 times, rarely non-furcating and simple; 
basal portion of leaves, asymmetrical to cuneate; midrib 
attached to the apex; cryptostomata scattered on the leaf 
surfaces (Fig. 3B); Vesicles, spherical, of 3 - 7 mm 
diameter, usually observed around the apex of the 
branches, rarely crowned; stalks with a similar diameter 
as that of the vesicles or less, and rarely spiny (Fig. 3C); 
cryptostomata scattered on the surface; medullary 
filaments not present within the vesicles (Fig. 3D). 
Primary branches arise spirally from the apical part of 
the stem; primary branches, terete, 2-3 mm diameter, 
usually with short and often bifurcating spines arising on 
the surface (Fig. 3E); Secondary branches, 3 - 20 cm 
long, with 1-2 mm diameter arising spirally from the 
primary branches at 2 - 15 cm intervals. 

Plants are monoecious. Receptacles arise from the 
axil of the leaves on the branches, terete or slightly 
compressed, furcated 1 to several times, warty surface, 
2-5 mm long, and 1 mm wide; the pseudozygocarpic 
receptacles had leaves or vesicle-like tissues (Fig. 3F). 
Male and female conceptacles were scattered within the 
receptacles and were 200 - 300 pm in diameter. Oogonia 
were 80- 100 pm in diameter (Fig. 3G). 

DISCUSSION 

Sargassum alternato-pinnatum was first described by 
Yamada (1942), who found it in Miyazaki Prefecture, 
Japan. The species is characterized by the following 
features: (1) small discoid holdfast, (2) terete primary 
branches, (3) sharp spines arising from the surface of 
branches, (4) leaves furcating 1-3 times, (5) spherical 
vesicles around the apex, (6) pseudozygocarpic 
receptacles with leaves or vesicle-like tissues, and (7) 
male and female conceptacles scattered within the 
receptacles. We collected S. alternato-pinnatum-like 
specimens from tide pools at Crocodile Rock, located in 
the northern part of Lan-Yu Township, Taiwan. We 
identified these Taiwanese specimens as S. 
alternato-pinnatum by comparing the morphological 
characteristics of these specimens collected from Japan 
and the holotype specimen. 

S. alternato-pinnatum is similar to S. polycystum in 
that both species have small lanceolate leaves and sharp 
spines on the surface of the branches. Huang (2006) also 
recorded S. polycystum from Crocodile Rock, the same 
region from where we collected S. alternato-pinnatum of 
this study. However, S. alternato-pinnatum has the 
following characteristics that are different from those of 
S. polycystum : furcated leaves and monoecious 
receptacles. In addition, S. polycystum has rhizoidal 
branches. 
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Fig. 3. Sargassum alternato-pinnatum Yamada, Lan-yu Township, Taidong County, Taiwan (May 21, 2009). A: Thallus. B: 
Leaves of various shapes. C: Vesicles around the apex. D: Cross section of the surface of a vesicle. Area enclosed by the 
dotted lines is the inner portion of the vesicle. E: Spiny branches. F: Androgynous receptacles. F: Transverse section of a 
receptacle. F indicates female conceptacles. M indicates male conceptacle. 


Some quantitative traits of the morphological 
features (e.g., length of thallus and leaves) differed 
slightly between the Taiwanese S. alternato-pinnatum 
and the typical Japanese S. alternato-pinnatum. 
Phenotypic plasticity occurs in marine algae because of 
an interaction with the environment, and this interaction 
changes the genetic characteristics. A comparative 
genetic analysis of the Taiwanese and Japanese S. 
alternato-pinnatum will be performed in the near future 
(Uwai et al., 2009). 

S. alternato-pinnatum is known to be distributed in 
the central regions of the Honshu, Shikoku, Kyushu, 
and Okinawa islands of Japan. However, in this study, 
this species was reported from Lan-Yu Township in 
Taiwan. At present, Lan-Yu is the southern limit of the 
distribution of S. alternato-pinnatum. The Kuroshio 
Current flows northward along the eastern coast of 
Taiwan and the Okinawa Island to the central region of 


Honshu in Japan. Lan-yu is located in the path of the 
Kuroshio Current. It appears that S. alternato-pinnatum 
is distributed along the Kuroshio Current. 

In recent years, global environmental changes are 
causing a shift in the geographical distribution of all 
Sargassum species. We will continue to monitor 
seaweeds including those of the genus Sargassum on 
the border of the tropical and subtropical regions in 
Taiwan. 
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Fig. 4. Drawing of Sargassum alternato-pinnatum Yamada collected in this study. A: Thallus. B: Leaves. C: Vesicle. D: Spiny 
branches. E: Receptacle. 
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